The structure of a modified uridine derivative which was detected at the first letter position of the anticodon of Bacillus subtilis tRNA^y s was determined to be 5-(carboxymethylaminomethyl)-2-thiouridine. The determination was mainly based in its ultraviolet absorption spectra and mass spectrometric analysis of the trimethylsilyl derivative.
INTRODUCTION
We reported previously the nucleotide sequence of Bacillus subtilis Lys tRNAi 7 (1). It contained two unidentified modified nucleosides. One of them (K) located at the position following the 3'-end of the anticodon was recently identified as N-[ (9-8-J)-ribofuranosyl-2-methylthiopurin-6-yl)carbamoyl]threonine (2) . Another one (U*) partly replaced the uridine residue located at the first letter position of the anticodon.
Here, we describe the identification of U* as 5-(carboxymethylaminomethyl)-2-thiouridine.
MATERIALS AND METHODS

Isolation of U* nucleoside
In the process of purification of ms 2 t 6 A from B. subtilis tRNAj ys previously described (2), the fragment containing U*, A-C-U-U(U*)-U-U-ms with a TEAB gradient. After U*-l) was treated with excess amounts of RNase T2
and alkaline phosphatase, the U* nucleoside (ca. 3 A26O units) was obtained by paper chromatography (Toyo filter paper 51 A, solvent system, isobutyric acid : 0.5 M NH 3 , 5:3 by vol.).
Mass epeotrometry
The trimethylsilyl derivative of U* was prepared according t o McCloskey ( 3 ) . To 0.8 A 2 60 unit of dried U* nucleoside, 4 pi of dry pyridine and 30 pi of ff-0-bis(trimethylsilyl)trifluoroacetamide with l% trimethylchlorosilane were added. The mixture was heated for 1 hr at 100°C in a sealed glass tube. Low-resolution mass spectrum of t r i m e t h y l s i l y l a t e d U* was recorded using a JEOL JMS-01SG-2 instrument. The sample was introduced by direct i n l e t probe (ionizing energy 75 eV, probe templature 140-150°C).
RESULTS
UV-absorption spectra of U* ( Fig. 1) showed remarkable resemblance t o those of 5-(methylaminomethyl)-2-thiouridine (mnm 5 s 2 U) which was detected at Lvs the f i r s t l e t t e r position of the anticodon of E. coli tRNA ' (5-7). At pH 12, the spectrum showed an absorption maximun at 245 nm with a shoulder peak at 272 nm. This i s a typical feature for 2-thiouridine derivatives. On twodimensional chromatograms, however, the positions of U*p and U* ( (cmnm 5 U) shown in Fig. 3b (9) , t h i s i s 16 mass units more than that of the molecular ion peak of TMS-cmnm 5 U. Mass numbers of a l l the main fragment ion peaks of TMS-U* were 16 mass units greater than those of the corresponding fragment ion peaks of TMS-cmnm 5 U, i . e . , 518, 504 and 490 are 16 more than 502, 488 and 474, respectively. The difference of 16 mass units can be explained by the replacement of an oxygen atom with a sulfur atom at the 2-position of uracil ring. This fragmentation pattern clearly demonstrates that the s t r u cture of U* i s 5-(carboxymethylaminomethyl)-2-thiouridine as shown in Fig. 4 .
By an attempt for desulfurization of the U* according to Saneyoshi and Nishimura (10) , the U* gave three spots on a thin layer chromatogram developed with the same solvent systems as shown in Fig. 2a , although 2-thiocytidine was converted with a 100% yield t o cytidine when treated under the same condition. One of the three spots, 20% of t o t a l products, was located at the same position as given by cmnm 5 U ( 9 ) . I t s UV-absorption spectra quite resembled those of cmnm 5 U at pH 2 and pH 12. We guess that 20% of cmnm U, while t h e r e s t were by-products.
DISCUSSION
The structure of a new compound detected in tRNA^ from B. evbtili-8 was determined to be 5-(carboxymethylaminomethyl)-2-thiouridine. Usually, 2-thiouridine derivatives located at the first letter of the anticodon show preferential affinity towards A of the third letter of the codons (11) . It was reported that the removal of 2-thio group from mcm 
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